mikroBasic PRO for PIC32

Metacharacters - Subexpressions
Metacharacters - Backreferences

110
110

Keyboard Shortcuts 11
CHAPTER 3 113
mikroBasic PRO for PIC32 Command Line Options 113
CHAPTER 4 115
mikrolCD (In-Circuit Debugger) 115
Introduction 115
mikrolCD Debugger Options 117
Debugger Options 117
mikrolCD Debugger Example 118
mikrolCD Debugger Windows 122
Debug Windows 122
Breakpoints Window 122
Watch Values Window 122

RAM Window 124
Stopwatch Window 124
EEPROM Watch Window 125

Code Watch Window 126
CHAPTER 5 127
Software Simulator Overview 127
Software Simulator 128
Software Simulator Debug Windows 129
Debug Windows 129
Breakpoints Window 129
Watch Values Window 129

RAM Window 131
Stopwatch Window 131
EEPROM Watch Window 132

Code Watch Window 133
Software Simulator Debugger Options 134
Debugger Options 134
CHAPTER 6 135
mikroBasic PRO for PIC32 Specifics 135
GOTO Table 136
Basic Standard Issues 136
Divergence from the Basic Standard 136

Basic Language Extensions 136
Predefined Globals and Constants 137
Predefined project level defines 137
Accessing Individual Bits 138
sbit type 139

at keyword 140
MikroElektronika



mikoBasic PRO for PIC32

bit type 140
Interrupts 141
Configuring Interrupts 141
Single Vector Mode 141
Multi Vector Mode 141
Interrupt Priorities 142
Interrupts and Register Sets 142
Register Set Selection in Single Vector Mode 142
Interrupts and Register Sets 142
Interrupt Coding Requirements 142
Interrupt Service Routine 142
Function Calls from Interrupt 143
Interrupt Example 144
Linker Directives 145
Directive absolute 145
Directive org 145
Directive orgall 146
Built-in Routines 146
Lo 148
Hi 148
Higher 149
Highest 149
LoWord 150
HiWord 150
Inc 151
Dec 151
Chr 151
Ord 152
SetBit 152
ClearBit 152
TestBit 153
Delay us 153
Delay _ms 154
Vdelay_ms 154
VDelay_Advanced _ms 155
Delay Cyc 155
Delay Cyc Long 155
Clock_kHz 156
Clock_Mhz 156
Get_Fosc_kHz 156
Get_Fosc_Per_Cyc 157
Reset 157
ClrWdt 157
DisableContextSaving 158
SetFuncCall 158
SetOrg 159




mikroBasic PRO for PIC32

DoGetDateTime
DoGetVersion
KVAO_TO_KVA1
KVA1_TO_KVAO
KVA_TO_PA
PA_TO_KVAO
PA_TO_KVA1
CPO_GET
CPO_SET
Enablelnterrupts
Disablelnterrupts

Code Optimization
Constant folding
Constant propagation
Copy propagation
Value numbering
"Dead code" ellimination
Stack allocation
Local vars optimization

Better code generation and local optimization

Single Static Assignment Optimization
Introduction
Proper Coding Recommendations
Asm code and SSA optimization
Debugging Notes
Warning Messages Enhancement

CHAPTER 7

PIC32 Specifics
Types Efficiency
Nested Calls Limitations
Variable, constant and routine alignment
Boot Start-up Initialization
P1C32 Memory Organization
PIC32MX Memory Layout
Virtual vs Physical Addresses
Memory Type Specifiers
code
data
rx
sfr
Read Modify Write Problem

CHAPTER 8

mikroBasic PRO for PIC32 Language Reference

Lexical Elements Overview
Whitespace

159
159
160
160
160
161
161
161
162
162
162

164
164
164
164
164
164
164
164
164

165
165
166
167
167
167

168

168
169
169
169
169

170
171
172

173
173
173
173
173

174

178

178

180

181

1



mikoBasic PRO for PIC32

Newline Character
Whitespace in Strings

Comments

Tokens
Token Extraction Example

Literals
Long and Unsigned Suffixes
Floating Point Literals
Character Literals
String Literals

Keywords

Identifiers
Case Sensitivity
Uniqueness and Scope
Identifier Examples

Punctuators
Brackets
Parentheses
Comma
Colon
Dot

Program Organization
Organization of Main Module

Organization of Other Modules

181
181

182

182
182

183
183
183
184
184

185

187
187
188
188

188
188
189
189
189
189

190
190
191
192

Note: Sub functions and sub procedures must have the same declarations in the interface and

implementation section. Otherwise, compiler will report an error.

Scope and Visibility
Scope
Visibility
Name Spaces
Modules
Include Clause
Main Module
Other Modules
Interface Section
Implementation Section
Variables
External Modifier
Variables and PIC32
Constants
Labels
Symbols
Functions and Procedures

192
192
192
192
193
193
193
194
194
195
195
195
195
197
197
198
198

199




mikroBasic PRO for PIC32

Functions 199
Calling a function 199
Procedures 200
Forward declaration 201
Functions reentrancy 202
Types 203
Type Categories 203
Simple Types 203
Derived Types 204
Arrays 204
Array Declaration 204
Constant Arrays 204
Multi-dimensional Arrays 205
Strings 205
String Concatenating 206
Pointers 207
Pointers and memory spaces 207
Function Pointers 208

@ Operator 209
Pointer Arithmetic 210
Assignment and Comparison 210
Pointer Addition 21
Pointer Subtraction 21
Structures 212
Structure Member Access 213
Types Conversions 214
Implicit Conversion 214
Explicit Conversion 215
Conversions Examples 215
Typedef Specifier 216
Type Qualifiers 216
Qualifier const 216
Qualifier volatile 217
Operators 217
Operators Precedence and Associativity 217
Arithmetic Operators 218
Arithmetic Operators Overview 218
Division by Zero 218
Unary Arithmetic Operators 218
Relational Operators 219
Relational Operators Overview 219
Relational Operators in Expressions 219
Bitwise Operators 220
Bitwise Operators Overview 220
MikroElektronika



mikoBasic PRO for PIC32

Logical Operations on Bit Level
Unsigned and Conversions
Signed and Conversions
Bitwise Shift Operators
Boolean Operators
Unary Operators
Unary Arithmetic Operators
Unary Bitwise Operator
Address and Indirection Operator

Sizeof Operator
Sizeof Applied to Expression
Sizeof Applied to Type

Expressions
Expression Evaluation
Statements
Assignment Statements
Conditional Statements
If Statement
Nested If statements
Select Case Statement
Nested switch
Iteration Statements (Loops)
For Statement
Endless Loop
While Statement
Do Statement
Jump Statements
Break and Continue Statements
Break Statement
Continue Statement
Exit Statement
Return Statement
Goto Statement
Gosub Statement
asm Statement
Accessing variables
Asm code and SSA optimization
Directives
Compiler Directives
Directives #DEFINE and #UNDEFINE

Directives #IFDEF, #IFNDEF, #ELSE and #ENDIF
Include Directive #l

220
221
221
221
222
222
222
222
222

223
223
223

224
224
225
225
226
226
226
227
228
228
228
229
229
230
230
230
230
231
231
231
232
233
233
233
234
235
235
235

235
236

10



mikroBasic PRO for PIC32

Explicit Path
Directive absolute
Directive org
Directive orgall

CHAPTER 9

mikroBasic PRO for PIC32 Libraries
Hardware Libraries

Miscellaneous Libraries

Hardware Libraries

ADC Library

Library Routines
ADCx_Init
ADCx_Init_Advanced
ADCx_Get_Sample
ADCx_Read

Library Example

CANSPI Library
Library Dependency Tree
External dependencies of CANSPI Library
Library Routines
CANSPISetOperationMode
CANSPIGetOperationMode
CANSPIInit
CANSPISetBaudRate
CANSPISetMask
CANSPISetFilter
CANSPIRead
CANSPIWrite
CANSPI Constants
CANSPI_OP_MODE Constants
CANSPI_CONFIG_FLAGS Constants
CANSPI_TX _MSG_FLAGS Constants
CANSPI_RX_MSG_FLAGS Constants
CANSPI_MASK Constants
CANSPI_FILTER Constants
Library Example
HW Connection

Compact Flash Library
Library Dependency Tree
External dependencies of Compact Flash Library
Library Routines
Cf_Init
Cf_Detect
Cf_Enable
Cf_Disable

237
237
237
238

239
239
240
240
241

241
242
242
242
243
243
244

245
245
245
246
246
247
247
249
250
251
252
253
253
253
254
255
255
256
256
257
260

261
261
262
263
264
265
265
265

1n



mikoBasic PRO for PIC32

Cf_Read_Init 266
Cf_Read_Byte 266
Cf_Write_Init 266
Cf_Write_Byte 267
Cf_Read_Sector 267
Cf_Write_Sector 267
Cf_Fat_Init 268
Cf_Fat_QuickFormat 268
Cf_Fat_Assign 269
Cf_Fat_Reset 270
Cf_Fat Read 270
Cf_Fat_Rewrite 271
Cf_Fat_Append 271
Cf_Fat_Delete 271
Cf_Fat_Write 272
Cf_Fat_Set File_Date 272
Cf_Fat_Get_File_Date 273
Cf_Fat_Get_File_Date_Modified 273
Cf_Fat_Get_File_Size 274
Cf_Fat_Get_Swap_File 274
Library Example 275
HW Connection 280
Epson S1D13700 Graphic Lcd Library 281
External dependencies of the Epson S1D13700 Graphic Lcd Library 281
Library Routines 282
S1D13700_Init 283
S1D13700_Write_ Command 284
S1D13700_Write_Parameter 285
S1D13700_Read_Parameter 285
S1D13700_Fill 285
S1D13700_GrfFill 286
S1D13700_TxtFill 286
S1D13700_Display_GrlLayer 286
S1D13700_Display_TxtLayer 287
S1D13700_Set_Cursor 287
S1D13700_Display_Cursor 288
S1D13700_Write_Char 288
S1D13700_Write_Text 289
S1D13700_Dot 289
S1D13700_Line 290
S1D13700_H_Line 290
S1D13700_V_Line 291
S1D13700_Rectangle 291
S1D13700_Box 292
S1D13700_Rectangle Round_Edges 292
S1D13700_Rectangle Round_Edges_Fill 293
S1D13700_Circle 293

MikroElektronika 19



mikroBasic PRO for PIC32

S1D13700_Circle_Fill 294
S1D13700_Image 294
S1D13700_Partiallmage 295
Flash Memory Library 296
Library Routines 296
Flash_Write_ Word 297
Flash_Write Row 297
Flash_Erase Page 297
Graphic Lcd Library 298
Library Dependency Tree 298
External dependencies of Graphic Lcd Library 299
Gled_Init 300
Glcd_Set_Side 302
Glcd_Set X 302
Glcd_Set Page 302
Glcd_Read_Data 303
Glcd_Write_Data 303
Glcd_Fill 304
Glcd_Dot 304
Glcd_Line 304
Glcd_V _Line 305
Glcd_H_Line 305
Glcd_Rectangle 306
Glcd_Rectangle_Round_Edges 306
Glcd_Rectangle Round_Edges_Fill 307
Glcd_Box 307
Glcd_Circle 308
Glcd_Circle_Fill 308
Glcd_Set Font 309
Glcd_Write_Char 310
Glcd_Write_Text 310
Glcd_Image 311
Glcd_Partiallmage 311
I>C Library 312
Library Routines 312
12Cx_Init 312
I2Cx_Init_Advanced 313
[12Cx_Start 313
I2Cx_Restart 314
12Cx_ls_lIdle 314
I2Cx_Read 315
12Cx_Write 315
I12Cx_Stop 316
Library Example 316
Keypad Library 318
External dependencies of Keypad Library 318

13 MikroElektronika



mikoBasic PRO for PIC32

Library Routines 318
Keypad_ Init 318
Keypad_Key Press 319
Keypad_Key Click 319
Library Example 320
HW Connection 321
Lcd Library 322
Library Dependency Tree 322
External dependencies of Lcd Library 322
Library Routines 322
Lcd_Init 323
Lcd_Out 324
Lcd Out Cp 324
Lcd Chr 324
Lcd Chr_Cp 325
Lcd Cmd 325
Available Lcd Commands 325
Library Example 326
Manchester Code Library 328
External dependencies of Manchester Code Library 328
Library Routines 329
Man_Receive_Init 329
Man_Receive 330
Man_Send_Init 330
Man_Send 331
Man_Synchro 331
Man_Break 332
Library Example 333
Connection Example 335
Memory Manager Library 336
Library Routines 336
Heap_Init 336
GetMem 336
FreeMem 337
MM _ LargestFreeMemBlock 337
MM _TotalFreeMemSize 337
Multi Media Card Library 338
Secure Digital Card 338
Secure Digital High Capacity Card 338
Library Dependency Tree 339
External dependencies of MMC Library 339
Library Routines 339
Mmc_Init 340
Mmc_Read_Sector 341
Mmc_Write_Sector 341
Mmc_Read_Cid 342

MikroElektronika 1



mikroBasic PRO for PIC32

Mmc_Read_Csd 342
Mmc_Fat_Init 343
Mmc_Fat_QuickFormat 344
Mmc_Fat_Assign 345
Mmc_Fat_Reset 346
Mmc_Fat_Read 346
Mmc_Fat_Rewrite 347
Mmc_Fat_Append 347
Mmc_Fat_Delete 347
Mmc_Fat_Write 348
Mmc_Fat_Set File Date 348
Mmc_Fat_Get_File Date 349
Mmc_Fat_Get_File_Date_Modified 350
Mmc_Fat_Get_File_Size 350
Mmc_Fat _Get Swap_File 351
Library Example 352
HW Connection 356
OneWire Library 357
Library Routines 357
Ow_Reset 357
Ow_Read 358
Ow_Write 358
Port Expander Library 359
Library Dependency Tree 359
External dependencies of Port Expander Library 359
Library Routines 359
Expander_Init 360
Expander_Init_Advanced 361
Expander_Read_ Byte 362
Expander_Write Byte 362
Expander_Read_PortA 362
Expander_Read_PortB 363
Expander_Read_PortAB 363
Expander_Write_PortA 364
Expander_Write_PortB 364
Expander_Write PortAB 365
Expander_Set_DirectionPortA 365
Expander_Set_DirectionPortB 366
Expander_Set_DirectionPortAB 366
Expander_Set PullUpsPortA 366
Expander_Set PullUpsPortB 367
Expander_Set PullUpsPortAB 367
Library Example 368
HW Connection 369
PS/2 Library 370
External dependencies of PS/2 Library 370

15 MikroElektronika



mikoBasic PRO for PIC32

Library Routines 370
Ps2_Config 371
Ps2 Key Read 371
Special Function Keys 372
Library Example 373
HW Connection 374
PWM Library 374
Library Routines 374
PWM_Init 375
PWM _Init_Advanced 375
PWM_Set Duty 376
PWM_Start 376
PWM_Stop 376
Library Example 377
HW Connection 378
RS-485 Library 379
Library Dependency Tree 379
External dependencies of RS-485 Library 379
Library Routines 380
RS485Master_Init 380
RS485Master_Receive 381
RS485Master_Send 381
RS485Slave_Init 382
RS485Slave Receive 383
RS485Slave_Send 383
Library Example 384
HW Connection 387
Message format and CRC calculations 388
Software I12C Library 389
External dependencies of Software I>C Library 389
Library Routines 389
Soft_I12C_Init 390
Soft_12C_Start 390
Soft 12C_Read 391
Soft_12C_Write 391
Soft_12C_Stop 391
Soft_12C_Break 392
Library Example 393
Software SPI Library 395
External dependencies of Software SPI Library 395
Library Routines 395
Soft_SPI_Init 396
Soft_ SPI_Read 397
Soft_ SPI_Write 397
Library Example 397
Software UART Library 399

MikroElektronika 16



mikroBasic PRO for PIC32

Library Routines
Soft_UART_Init
Soft UART_Read
Soft UART_Write
Soft UART_Break
Library Example

Sound Library

Library Routines
Sound_ Init
Sound_Play

HW Connection

SPI Library

Library Routines
SPIx_Init
SPIx_Init_Advanced
SPIx_Read
SPIx_Write
SPI_Set_Active
Library Example
HW Connection

SPI Ethernet Library

Library Dependency Tree
External dependencies of SPI Ethernet Library
Library Routines
SPI_Ethernet_Init
SPI_Ethernet_Enable
SPI_Ethernet_Disable
SPI_Ethernet_doPacket
SPI_Ethernet_putByte
SPI_Ethernet_putBytes
SPI_Ethernet_putConstBytes
SPI_Ethernet_putString
SPI_Ethernet_putConstString
SPI_Ethernet_getByte
SPI_Ethernet_getBytes
SPI_Ethernet_UserTCP
SPI_Ethernet_UserUDP
SPI_Ethernet_setUserHandlers
SPI_Ethernet_getlpAddress
Ethernet_getGwlpAddress
SPI_Ethernet_getDnslpAddress
SPI_Ethernet_getlpMask
SPI_Ethernet_confNetwork
SPI_Ethernet_arpResolve
SPI_Ethernet_sendUDP
SPI_Ethernet_dnsResolve

399
399
400
400
401
402

403
403
403
403
406

407
407
408
409
411
411
412
412
414

415
415
416
417
417
419
420
421
421
422
422
422
423
423
423
424
425
426
426
426
427
427
428
429
429
430

11



mikoBasic PRO for PIC32

SPI_Ethernet_initDHCP 431
SPI_Ethernet_ doDHCPLeaseTime 431
SPI_Ethernet_renewDHCP 432
Library Example 432
HW Connection 439
SPI Ethernet ENC24J600 Library 440
Library Dependency Tree 440
External dependencies of SPI Ethernet ENC24J600 Library 441
Library Routines 442
SPI_Ethernet_24j600 _Init 443
SPI_Ethernet_24j600_Enable 445
SPI_Ethernet_24j600_Disable 446
SPI_Ethernet _24j600_doPacket 447
SPI_Ethernet _24j600_ putByte 447
SPI_Ethernet _24j600_putBytes 448
SPI_Ethernet_24j600_putConstBytes 448
SPI_Ethernet _24j600_putString 449
SPI_Ethernet_24j600_putConstString 449
SPI_Ethernet _24j600_getByte 449
SPI_Ethernet _24j600_getBytes 450
SPI_Ethernet _24j600_UserTCP 450
SPI_Ethernet _24j600_UserUDP 451
SPI_Ethernet _24j600_setUserHandlers 452
SPI_Ethernet_24j600_getlpAddress 452
SPI_Ethernet _24j600_getGwlpAddress 453
SPI_Ethernet _24j600_getDnslpAddress 453
SPI_Ethernet_24j600_getlpMask 454
SPI_Ethernet_24j600_confNetwork 454
SPI_Ethernet_24j600_arpResolve 455
SPI_Ethernet_24j600_sendUDP 455
SPI_Ethernet 24j600_dnsResolve 456
SPI_Ethernet_24j600 initDHCP 457
SPI_Ethernet _24j600_doDHCPLeaseTime 458
SPI_Ethernet _24j600_renewDHCP 458
SPI Graphic Lcd Library 459
Library Dependency Tree 459
External dependencies of SPI Lcd Library 459
Library Routines 459
SPI_Glcd_Init 460
SPI_Glcd_Set_Side 461
SPI_Glcd_Set Page 461
SPI_Glcd_Set X 461
SPI_Glcd_Read_Data 462
SPI_Glcd_Write_Data 462
SPI_Glcd_Fill 463
SPI_Glcd_Dot 463

MikroElektronika 18



mikroBasic PRO for PIC32

SPI_Glcd_Line

SPI_Glcd_V _Line

SPI_Glcd_H_Line
SPI_Glcd_Rectangle
SPI_Glcd_Rectangle Round_Edges
SPI_Glcd_Rectangle Round_Edges Fill
SPI_Glcd_Box

SPI_Glcd_Circle
SPI_Glcd_Circle_Flli
SPI_Glcd_Set Font
SPI_Glcd_Write_Char
SPI_Glcd_Write_Text
SPI_Glcd_Image
SPI_Glcd_Partiallmage

Library Example

HW Connection

SPI Lcd Library

Library Dependency Tree
External dependencies of SPI Lcd Library
Library Routines
SPI_Lcd_Config
SPI_Lcd_Out
SPI_Lcd Out Cp

SPI_Lcd _Chr

SPI_Lcd _Chr_Cp

SPI Lcd Cmd

Available SPI Lcd Commands
Library Example

Default Pin Configuration

SPI Lcd8 (8-bit interface) Library

Library Dependency Tree
External dependencies of SPI Lcd Library
Library Routines

SPI_Lcd8 Config

SPI_Lcd8 Out
SPI_Lcd8 Out Cp
SPI_Lcd8 Chr

SPI_Lcd8 Chr_Cp

SPI_Lcd8 Cmd

Available SPI Lcd8 Commands
Library Example

SPI T6963C Graphic Lcd Library

Library Dependency Tree

External dependencies of SPI T6963C Graphic Lcd Library
Library Routines

SPI_T6963C_config

464
464
465
465
466
466
467
467
468
469
470
470
471
471
472
474

475
475
475
475
476
476
477
477
477
478
478
479
479

481
481
481
481
482
482
483
483
483
484
484
485

487
487
487
488
489

19



mikoBasic PRO for PIC32

SPI_T6963C_writeData 490
SPI_T6963C_writeCommand 490
SPI_T6963C_setPtr 491
SPI_T6963C_waitReady 491
SPI_T6963C_fill 491
SPI_T6963C_dot 492
SPI_T6963C_write_char 492
SPI_T6963C_write_text 493
SPI_T6963C_line 494
SPI_T6963C rectangle 494
SPI_T6963C rectangle_round_edges 495
SPI_T6963C _rectangle_round_edges_fill 495
SPI_T6963C_box 496
SPI_T6963C _circle 496
SPI_T6963C _circle_fill 496
SPI_T6963C_image 497
SPI_T6963C_Partiallmage 497
SPI_T6963C_sprite 498
SPI_T6963C_set_cursor 498
SPI_T6963C_clearBit 498
SPI_T6963C_setBit 499
SPI_T6963C_negBit 499
SPI_T6963C_displayGrPanel 499
SPI_T6963C_displayTxtPanel 500
SPI_T6963C_setGrPanel 500
SPI_T6963C_setTxtPanel 500
SPI_T6963C_panelFill 501
SPI_T6963C_grFill 501
SPI_T6963C_txtFill 501
SPI_T6963C_cursor_height 502
SPI_T6963C_graphics 502
SPI_T6963C_text 502
SPI_T6963C_cursor 503
SPI_T6963C_cursor_blink 503
Library Example 503
HW Connection 509
T6963C Graphic Lcd Library 510
Library Dependency Tree 510
External dependencies of T6963C Graphic Lcd Library 511
Library Routines 512
T6963C_init 513
T6963C_writeData 514
T6963C_writeCommand 515
T6963C_setPtr 515
T6963C_waitReady 515
T6963C_fill 516
T6963C_dot 516

MikroElektronika 20



mikroBasic PRO for PIC32

T6963C_write_char
T6963C_write_text
T6963C line
T6963C_rectangle
T6963C_rectangle round_edges
T6963C_rectangle round_edges _fill
T6963C_box
T6963C_circle
T6963C_circle_fill
T6963C_image
T6963C_Partiallmage
T6963C_sprite
T6963C_set_cursor
T6963C_displayGrPanel
T6963C_displayTxtPanel
T6963C_setGrPanel
T6963C_setTxtPanel
T6963C_panelFill
T6963C_grFill
T6963C_txtFill
T6963C_cursor_height
T6963C_graphics
T6963C_text
T6963C_cursor
T6963C_cursor_blink
Library Example

HW Connection

TFT Library

External dependencies of TFT Library
Library Routines

TFT_Init

TFT_Set_Index
TFT_Write_Command
TFT_Write_Data

TFT_Set Active

TFT_Set Font
TFT_Write_Char
TFT_Write_Text
TFT_Fill_Screen

TFT_Dot

TFT_Set Pen

TFT_Set Brush

TFT_Line

TFT_H_Line

TFT_V_Line

TFT_Rectangle
TFT_Rectangle_Round_Edges

517
518
518
519
519
520
520
520
521
521
522
522
523
523
523
524
524
524
525
525
525
526
526
526
527
527
533

534
534
535
536
537
537
537
538
539
540
540
541
542
543
544
546
547
547
547
548

2



mikoBasic PRO for PIC32

TFT_Circle 548
TFT_Image 548
TFT_Partial_Image 549
TFT_Image_Jpeg 549
TFT_RGBToColor16bit 550
TFT_Color16bitToRGB 550
HW Connection 551
Touch Panel Library 552
Library Dependency Tree 552
External dependencies of Touch Panel Library 552
Library Routines 552
TP_Init 553
TP_Set ADC_Threshold 553
TP_Press_Detect 554
TP_Get_Coordinates 555
TP_Calibrate_Bottom_Left 555
TP_Calibrate_Upper_Right 555
TP_Get_Calibration_Consts 556
TP_Set_Calibration_Consts 556
Touch Panel TFT Library 557
Library Dependency Tree 557
External dependencies of Touch Panel TFT Library 557
Library Routines 557
TP_TFT_lInit 558
TP_TFT_Set_ADC_Threshold 558
TP_TFT_Press_Detect 559
TP_TFT_Get_Coordinates 560
TP_TFT_Calibrate_Min 560
TP_TFT_Calibrate_Max 560
TP_TFT_Get_Calibration_Consts 561
TP_TFT_Set_Calibration_Consts 561
HW Connection 562
UART Library 563
Library Routines 563
UARTx_Init 564
UARTx_Init_Advanced 565
UARTx_Data_Ready 566
UARTx_Tx_Idle 566
UARTx_Read 567
UARTx_Read_Text 568
UARTx_Write 569
UARTx_Write_Text 569
UART_Set_Active 570
Library Example 571
HW Connection 572
USB Library 573

MikroElektronika 29



mikroBasic PRO for PIC32

USB HID Class
Descriptor File
Library Routines
HID_Enable
HID_Read
HID_Write
HID_Disable

USB_ Interrupt_Proc
USB_Polling_Proc
Gen_Enable
Gen_Read
Gen_Write

Library Example
HW Connection

Miscellaneous Libraries
Button Library

Library Routines
Button

C Type Library

Library Functions
isalnum
isalpha
iscntrl
isdigit
isgraph
islower
ispunct
isspace
isupper
isxdigit
toupper
tolower

Conversions Library

Library Dependency Tree
Library Routines
ByteToStr

ShortToStr

WordToStr
WordToStrWithZeros
IntToStr

LongintToStr
LongWordToStr
FloatToStr
WordToStrWithZeros
IntToStrWithZeros
LongWordToStrWithZeros

573
573
573
574
574
574
575
575
576
576
577
577
578
578

579

579
579
580

581
581
581
581
581
581
582
582
582
582
582
583
583
583

584
584
584
585
585
585
586
586
587
587
588
588
589
589

23



mikoBasic PRO for PIC32

LongIntToStrWithZeros 590
ByteToHex 590
ShortToHex 591
WordToHex 591
IntToHex 592
LongWordToHex 592
LongIntToHex 593
StrTolnt 593
StrToWord 594
Bcd2Dec 594
Dec2Bcd 595
Bcd2Dec16 595
Dec2Bcd16 595
Setjmp Library 596
Library Routines 596
Setjmp 596
Longjmp 596
Library Example 597
String Library 598
Library Functions 598
memchr 598
memcmp 599
memcpy 599
memmove 600
memset 600
strcat 600
strcat2 601
strchr 601
strcmp 601
strcpy 602
strlen 602
strncat 602
strncpy 602
strspn 603
strncmp 603
strstr 603
strcspn 604
strpbrk 604
strrchr 604
[trim 604
rtrim 605
strappendpre 605
strappendsuf 605
length 605
Time Library 606
Library Routines 606

MikroElektronika 2



mikroBasic PRO for PIC32

Time_dateToEpoch
Time_epochToDate
Time_dateDiff
Library Example

Trigon Library
Library Functions
acos
asin
atan
atan2
ceil
cos
cosh
eval_poly
exp
fabs
floor
frexp
Idexp
log
log10
modf
pow
sin
sinh
sqrt
tan
tanh
Trigonometry Library
Library Routines
sinE3
cosE3
CHAPTER 10
Tutorials
Managing Project
Projects
New Project
New Project Wizard Steps
Customizing Projects
Managing Project Group
Add/Remove Files from Project
Project Level Defines:
Source Files
Managing Source Files
Creating new source file

606
607
607
608

609
609
610
610
610
610
610
610
611
611
611
611
611
611
612
612
612
612
612
612
613
613
613
613

614
614
614
614

615

615

615
615

616
616

620
620
620
621

622
622
622

25



